Cycloserine-cefoxitin-fructose agar (CCFA) and cycloserine-cefoxitin-fructose broth (CCFB) containing either 500 or 250 ,ug of cycloserine per ml were compared for efficacy in the isolation of Clostridium difficile from hospital ward environmental sites. A RODAC imprint technique was used to inoculate prereduced CCFA. Moistened swabs were used to inoculate prereduced CCFB from environmental sites immediately adjacent to the RODAC sample sites. CCFA (6% positive) was significantly more sensitive than CCFB (3% positive; P < 0.005), regardless of the cycloserine concentration. When the CCFA cycloserine concentration was decreased from 500 to 250 ,ug/ml, the overall rate of positive cultures rose from 4 to 17%. Medium containing 500 ,ig of cycloserine per ml may be too inhibitory to isolate many moderately sensitive strains of C. difficile from environmental sites. Regardless of the cycloserine concentration, the CCFA RODAC imprint technique is superior to the CCFB method.
The etiologic link between Clostridium difficile and pseudomembranous colitis has been well documented (1) . Study of the epidemiology of C. difficile has identified both asymptomatic C. difficile culture-positive patients and contaminated environments as potential sources of diarrheal outbreaks (8) . The environment surrounding both symptomatic and asymptomatic patients has been implicated as a reservoir for C. difficile, which is potentially transmitted by contact with fomites and/or staff and other patients (4, 8, 9) . This study was designed to compare methods for isolation of C. difficile from the same environmental sites located on a single hospital ward in a large prospective study.
(This material was presented in part at the 90th Annual Meeting of the American Society for Microbiology, Anaheim, Calif., 13-17 May 1990 [abstract C-199].)
Cycloserine-cefoxitin-fructose agar (CCFA) and cycloserine-cefoxitin-fructose broth (CCFB) containing either 500 or 250 ,ug of cycloserine per ml was employed for environmental culture comparisons. The formulation of CCFA developed by George et al. (3) was modified as shown in Table 1 and prepared in our laboratory. The cefoxitin concentration was maintained constant at 16 ,ug/ml, and 1% sodium taurocholate (synthetic sodium salt, approximately 98% pure; Sigma) was added to both media to enhance spore recovery (10) . Quality control was performed on all media before inoculation by using ATCC strains Escherichia coli 25922 and C. difficile 9869 and a sterility control. Media were reduced 24 h before inoculation and transported anaerobically to ward environmental sites.
Bed rails, toilets, and floors beside beds and toilets were chosen as the four environmental sites to be sampled. Five distinct imprint samples per CCFA RODAC plate were * Corresponding author.
obtained from rim, seat, and bowl areas of toilets, from likely areas of hand contact on bed rails, and at 5-cm intervals on floor surfaces. From environmental sites adjacent to those stamped with RODAC plates, similar-size areas of approximately 120 cm2 were sampled by rubbing the surface with a CCFB-moistened cotton swab on a wooden stick (Hardwood Products Co., Guilford, Maine). The swab was immediately immersed and incubated in previously tightly capped reduced CCFB. Both CCFB and CCFA media were returned to the anaerobe chamber incubator within 45 to 60 min of collection. Control medium was inoculated with C. difficile ATCC 9869 immediately before and after sites were sampled.
All samples were incubated anaerobically for 48 h at 35°C. CCFB was subcultured to CCFA (500 ,ug of cycloserine per ml; Dimed) and anaerobic blood agar media after 48 h. Colonies were identified by characteristic morphology, Gram stain appearance, and gas-liquid chromatography.
Statistics were performed by the chi-square test.
The two methods were compared in a large trial using 500 ,ug of cycloserine per ml and then with 250 ,ug of cycloserine per ml ( Table 2 ). The RODAC imprint technique with CCFA medium was significantly more sensitive than the technique involving inoculation of a premoistened swab into CCFB, regardless of the cycloserine concentration (6 versus (5, 6) with recovery rates from 18 to 31%. The culture positivity rates of other investigators using a swabbing technique were higher than our rate of 5%, but comparisons of this nature are difficult to assess because of the presumed variations in contamination burden among hospitals and hospital sites. Methods must be evaluated simultaneously or at least sequentially over a limited time period at the same environmental sites for meaningful comparisons.
Decreasing the cycloserine concentration from 500 to 250 ,ug/ml may have prevented inhibition of the growth of No statistical analysis was performed for comparisons between the 250-and 500-,ug/ml concentrations, since concurrent trials were not done. The differences between CCFA and CCFB were all significant at P < 0.005. moderately susceptible C. diofcile strains without significant interference from non-C. difficile organisms in the environment. Concurrent environmental cultures comparing 500-and 250-pg/ml cycloserine concentrations in CCFA and CCFB were not possible because of inhibition of the control C. difficile strain with the new lot of cycloserine at 500 ,ug/ml. In our investigation, no simultaneous increase of C. difficile-positive cultures among patients who were sampled weekly on the same hospital wards with commercially prepared CCFA (500 ,ug of cycloserine per ml) was noted.
Had such an increase been seen, it might have accounted for the higher rate of environmental positive cultures obtained upon switching from 500 to 250 ,ug/ml. Vendor information indicated that the new and old cycloserine lot activity levels were similar (approximately 100%), although this appears unlikely since the control strain did grow on CCFA and CCFB containing the old lot of cycloserine at 500 ,ug/ml. It is valuable to note that if the control strain, C. difficile ATCC 9869, is inhibited at 500 ,ug/ml with any lot of cycloserine, this concentration may be too high for an optimal selective medium for C. difficile. Our experience and that of others (7) with the dramatic increase in the percentage of positive environmental cultures with 250 ,ug/ml support this contention. Levett showed a 30% increase in the isolation rate of C. difficile from fecal samples by halving both the cycloserine and cefoxitin concentrations in CCFA (250 and 8 ,ug/ml, respectively) (7) . Preliminary results obtained in our laboratory showed that decreasing both the cycloserine and cefoxitin concentrations allowed overgrowth of non-C. difficile organisms, therefore, only cycloserine was decreased.
Media containing 500 ,ug of cycloserine per ml may be too inhibitory to isolate many moderately sensitive strains of C.
difficile from environmental sites. Regardless of the cycloserine concentration, the CCFA RODAC imprint technique is superior to broth inoculation methods utilizing CCFB medium.
